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Health care sectorsa b s t r a c t
Objective: To compare ElShatby University Maternity Hospital and Dar Ismail Public Hospital in regard to
antenatal, natal, and postnatal morbidity and the causes of maternal mortality.
Methods: A cross-sectional survey was conducted to study females who gave birth in each of the hospi-
tals. Then, a prospective survey of the women was conducted until the 42nd day after delivery. Data were
gathered from women who delivered in addition to their caring obstetricians as well as reviewing their
medical records. Additionally, records of maternal mortality were reviewed. All females who gave birth
between January and April 2014 (3 months) were included in the study.
Results: Two hundred and eighty females participated in the study (130 from ElShatby University
Maternity Hospital and 150 from Dar Ismail Public Hospital). Significantly more rural women (29.2%)
gave birth at ElShatby University Hospital than at Dar Ismail Public Hospital (16.7%), p = 0.012. More than
half of all the study participants (51.8%) suffered from anemia during pregnancy. A minority (5%) of the
women were diagnosed with preeclampsia, all of whom gave birth at ElShatby Hospital. Caesarean sec-
tion rate was significantly higher among women delivered at ElShatby University Hospital compared to
Dar Ismail Hospital (61.5% versus 41.3%, p < 001). Only 8.2% of all women needed ICU admission at
ElShatby Hospital. The most common cause of maternal mortality was eclampsia, which accounted for
75% of deceased women.
Conclusion: Future studies are needed to identify and understand better the avoidable factors contribut-
ing to the relatively high rates of maternal morbidity and mortality in public hospitals. Such information
will be of significant use in the processes related to providing quality services, ensuring accessibility of
those services, and allocating corresponding resources aimed at reducing maternal morbidity and
mortality.
 2017 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Despite women living longer than men, their lives are not nec-
essarily healthy.1 Pregnancy and childbirth are conditions that
impact only women and may contribute to continued ill-health.2
The health of women during pregnancy and/or childbirth further
impacts the health and development of the next generation and
the well-being of the family, both economically and socially.3 How-
ever, it may be correctly assumed that attendant skilled birth per-
sonnel and corresponding supportive emergency obstetric care will
reduce health risks during pregnancy and childbirth.1According to the World Health Organization, maternal morbid-
ity is defined as any condition that is recognized to or aggravated
by pregnancy and child delivery that has an adverse impact on
women’s wellbeing.4 Maternal mortality is defined by WHO as
‘‘Death of a woman while pregnant or within 42 days of end of
pregnancy, irrespective of the length and site of the delivery, from
any reason related to or aggravated by pregnancy or its manage-
ment, but not from accidental or incidental causes”.5
Based on the 2005 global burden of disease estimates, maternal
conditions were second only to HIV/AIDS in terms of women’s
deaths worldwide and third in terms of disability-adjusted life-
years (DALYs) for women aged 15–44 years. More specifically,
maternal conditions contributed to 2.7% of deaths among women
worldwide, with 12% of deaths among women aged 15–44 years.2
Now, in the 21st century, approximately 60,000 women die of
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occurring in developing countries.6
The causes of direct maternal death are mainly postpartum
hemorrhage and hypertensive disorder, followed by sepsis,
obstructed labor, and ruptured uterus. Last but not the least causes
of maternal death are antepartum hemorrhage, abortion, and ecto-
pic pregnancy. The causes of indirect maternal death range from
cardiovascular diseases, anemia, and diabetes to infectious and
parasitic diseases.7
A decline in maternal deaths requires improving asepsis, fluid
management, and blood transfusion, Furthermore, there is a need
for better prenatal care. Several tools can be used to reduce mater-
nal mortality. There is a need for increased funding and improved
access to health care, to family planning services, to emergency
obstetric care, and to intrapartum care.8 Reduction in unnecessary
obstetric surgery is another major goal.92. Methods
A cross-sectional survey was conducted to study women who
gave birth at ElShatby University Maternity Hospital and at Dar
Ismail Public Hospital, followed by a prospective survey of those
women in both hospitals up to the 42nd day after their delivery.
Records were reviewed for maternal mortality at the Director of
Health Affairs of Alexandria. All women who gave birth between
January and April 2014 (3 months) were included in the study.
We are comparing two systems of health care in Egypt with two
separate funds from the government; the first is the university
funds which is directed mainly for teaching and the other fund
comes from the Ministry of health fund which is directed to give
medical service for free to the whole population and it is repre-
sented by Dar Ismail hospital. Also, we believe that type of hospital
is a superior measure for the study questionnaire at hand particu-
larly in Egypt where designation of the type of hospital care may
reflect physician experience and service provided. ElShatby
University Hospital is a tertiary hospital receives more morbid
pregnant women who needed more care and intervention. Also,
ElShatby Hospital received all of the women who needed ICU care,
not only those women from other facilities but also those from Dar
Ismail Public Hospital because its ICU was not functioning. On the
other hand, Dar Ismail Public Hospital is a secondary hospital
funded by the ministry of health to treat women free of charge.
Several research tools were used for data collection from the
women. First, interview questionnaire to all the study participants
was used to collect information regarding socio-demographic
background, antenatal morbidity, and care received. Data in refer-
ence to the nature of the delivery and patient care received also
were collected from the physician attending each delivery. Second,
data related to postnatal morbidity and care received were col-
lected through weekly phone inquiry with the women from both
hospitals until the 42nd day after delivery.
Lastly, transfer sheet was used to transfer data concerning
maternal mortality from records kept at the Director of Health
Affairs of Alexandria during the period of the study.3. Statistical methodology
Data were collected, coded, and then entered into an IBM com-
patible computer, using SPSS (Statistical Package of the Social
Sciences), version 18 for Windows. Data were checked for accuracy
and then for normality, using Kolmogrov-Smimov & Sharpiro-Wilk
tests. Discrete variables were expressed as numbers and percent-
ages, while continuous variables were expressed as means and
standard deviations. Unpaired independent samples t-test was
used as a parametric test of significance for comparison betweentwo sample means, Chi-square (X2) test was used for paired com-
parison of dichotomous variables and Fisher’s exact test was used
when appropriate. The statistical tests were considered significant
if P-value was < 0.05.4. Results
The study participants were 280 women (130 delivered at
ElShatby University hospital and 150 delivered at Dar Ismail Public
Hospital) with a response rate 95.3%. Table 1 shows that the mean
age of the participants was 27.09 ± 5.723 years. Women who deliv-
ered at ElShatby University Hospital were significantly older than
their counterparts at Dar Ismail Public Hospital (29.5 ± 6.096 ver-
sus 26.02 ± 4.769 years, p = 0.012). Despite that, a higher percent-
age of those who delivered at ElShatby University Hospital (7.7%)
were young (15 to <20 years) compared to 6.7% of those delivered
in Dar Ismail Public Hospital. Significantly more rural women
(29.2%) gave birth at ElShatby University Hospital than at Dar
Ismail Public Hospital (16.7%), p = 0.012. Consanguinity was signif-
icantly more encountered in women who delivered at ElShatby
(26.2%) than in their counterparts at Dar Ismail Public Hospital
(16%) p = 0.037.Fig. 1 shows that 15.7% of the participants suffered
from hypertension during their antenatal period, with a significant
higher percentage of ElShatby women at 27.7% compared to5.3% of
Dar Ismail women where p < 0.001. Only 3.6% of all the study par-
ticipants suffered from gestational diabetes during the antenatal
period, with a higher rate in ElShatby University Hospital partici-
pants (5.4%) than in Dar Ismail women (2%), but the difference
was not significant. More than one- half of the women (51.8%) suf-
fered from anemia during antenatal period, with insignificant dif-
ference between the two hospitals. About one-sixth of the
women suffered from urinary tract infections (UTI) during antena-
tal period. A significantly higher percentage of ElShatby University
Hospital women suffered from prenatal UTI than did their counter-
parts (21.5% versus 12%) where p = 0.032. Antepartum hemorrhage
(APH) occurred in only 4% of the women. The rate of APH among
women who delivered at ElShatby University Hospital was three
times greater than for the women who delivered at Dar Ismail Pub-
lic Hospital (OR = 3), with insignificant difference between the two
hospitals. Five percent of the women were diagnosed as
preeclampsia; all of whom were at ElShatby University Hospital.
Only two women had a history of blood transfusion. Three women
had a history of ICU admission during their pregnancy. All of these
women gave birth at ElShatby University Hospital.
As shown in Table 2, the rate of normal delivery compared to
caesarean section (CS) for the women in this study was nearly
equal (49.3% and 50.7% respectively). A significantly higher per-
centage of CS occurred at ElShatby University Hospital compared
to Dar Ismail Public Hospital (61.5% and 41.3% respectively). In
regard to outcome of delivery, still births accounted for 8% of total
deliveries. Only 8.2% of all women in the study needed ICU admis-
sion after delivery, and all of them gave birth at ElShatby Hospital.
More than one third of the women (37.9%) received immediate
postnatal health education. A significantly higher percentage of
women delivering at Dar Ismail received health education than
did their counterparts (55.3% versus 17.7%, p < 0.001. Less than half
of the women (43.2%) started breast feeding within 6 hours after
delivery. More than one third of them (37.8%) started breast feed-
ing after 6 hours of delivery. Women who delivered at Dar Ismail
breast fed their babies within 6 hours from delivery more signifi-
cantly than did those who delivered at ElShatby Hospital where
p < 0.001.
Fig. 2 shows that the most common postnatal morbidity in the
study participants were abnormal vaginal secretions, breast pain,
postpartum hemorrhage, anemia, and breast abscess (12%, 6.9%,
Table 1
The distribution of delivered women at El Shatby and Dar Ismail hospitals by socio-demographic characteristics
Socio-demographic characteristics Hospitals Total Test of significance (p-value)
ElShatby Dar Ismail (n = 280)
(n = 130) (n = 150)
n % n % n %
Age (years)
15 10 7.7 10 6.7 20 7.1 p = 0.012*
20 28 21.5 49 32.6 77 27.5
25 37 28.5 52 34.7 89 31.7
30 33 25.4 27 18 60 21.4
35 18 13.8 9 6 27 9.6
40–44 4 3.1 3 2 7 2.5
Mean ± SD 29.5 ± 6.096 26.02 ± 4.769 27.9 ± 5.723
Residence
Urban 92 70.8 125 83.3 217 77.5 p = 0.012*
Rural 38 29.2 25 16.7 63 22.5
Consanguinity
Yes 34 26.2 24 16 58 20.7 P = 0.037*
No 96 73.8 126 84 222 79.3
* Statistically significant at p < 0.05.
Fig. 1. Distribution of delivered women at El Shatby and Dar Ismail hospital according to their antenatal morbidity.
Table 2
The distribution of delivered women at El Shatby and Dar Ismail hospital according to their morbidity and care during their natal period.
Natal care and morbidity Hospital Total Test of significance (p-value)
El Shatby Dar Ismail (n = 280)
(n = 130) (n = 150)
n % n % n %
Type of labor
Normal delivery 50 39.5 88 58.7 138 49.3 P < 0.001
Caesarean section 80 61.5 62 41.3 142 50.7
ICU admission
Yes 23 17.7 0 0 23 8.2 FEp < 0.001*
No 107 82.3 150 100 257 91.8
Postnatal health education of mother
Yes 23 17.7 83 55.3 106 37.9 P < 0.001
No 107 82.3 67 44.7 174 62.1
Start of breast feeding
No breast feeding 36 27.7 17 11.3 53 19 P < 0.001
Within 1 h 7 5.4 23 15.33 30 10.7
From 1 to 6 h 32 24.6 59 39.33 91 32.5
>6 h 55 42.3 51 34 106 37.8
ICU: Intensive Care Unit.
* Statistically significant at p < 0.05.
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Fig. 2. Distribution of delivered women at El Shatby and Dar Ismail according to their post natal morbidity.
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(9.5%) displayed hypertension in the postnatal period, with a
higher percentage at ElShatby University Hospital than at Dar
Ismail Hospital (14.7% versus 4.7%. Only 2.9% of the women com-
plained of postnatal fever, with a significant higher percentage at
ElShatby University Hospital than at Dar Ismail Public Hospital
(5.2% versus 0.8%). In the postnatal period only two women suf-
fered from puerperal sepsis.
As regard the causes of maternal mortality, six women out of
eight died from eclampsia, one woman died from ectopic preg-
nancy, and one woman died from postpartum hemorrhage. All
eight women died at ElShatby University Hospital.
5. Discussion
The current study revealed that ElShatby University Hospital
received more pregnant women coming from a rural area than
did Dar Ismail Public Hospital (29.2% versus 16.7%) with a signifi-
cant difference. This can be explained by the fact that ElShatby
University Hospital as a tertiary hospital receives more morbid
pregnant women who needed more care and intervention. Also,
ElShatby Hospital received all of the women who needed ICU care,
not only those women from other facilities but also those from Dar
Ismail Public Hospital because its ICU was not functioning.
In the present study, the mean age of the women was
27.09 ± 5.72 years. This nearly coincides with the mean age of child
bearing in Egypt (27.8 years) and in Middle East regions, as
recorded by the United Nations in 2011.10
In the WHO systematic review of 2004, the maternal morbidi-
ties most frequently reported were hypertensive disorders of preg-
nancy (14.9%).11 The present study found that hypertensive
disorders accounted for 15.7%, which matches the figure in the
WHO systemic review. There were a significantly higher percent-
age of hypertensive disorders in ElShatby University Hospital
women than at Dar Ismail public Hospital (27.7% and 5.3% respec-
tively). There is a high incidence of hypertensive disorders in
Egypt, which may be due to poor dietary habits, a lack of exercise,
and more stressful conditions during pregnancy. The present study
also found that preeclampsia was present in about 5% of the
women, all of whom were admitted to ElShatby Hospital, a facility
which regularly receives high risk cases since it is a well-equipped
tertiary university training hospital.
The main maternal morbidity in this study was anemia that was
present in about half of the women (51.8%) in both hospitals with
no significant difference. In relation to the WHO systemic reviewwhich states that anemia in pregnancy shouldn‘t exceed 4.5%, the
results of this study show very high rates of anemia. Perhaps, the
causes are the high prevalence of schistosomiasis, high rate of hep-
atic diseases, high number of parity, short interval between preg-
nancies, and poor dietary habits, especially in rural areas of
Egypt. Regardless, the high anemia figure coincides with what
WHO reported that 35% to 75% (56% on average) of pregnant
women in developing countries and 18% of women from industri-
alized countries are anemic.12
In terms of the current study, the second most common mor-
bidity was urinary tract infection (UTI), which was present in about
one-sixth of the women (16.4%) that was much higher than the
WHO systemic review maximum figure of 1.1%. The rate of UTI
in El Shatby University Hospital women was higher than in Dar
Ismail Public Hospital women (21.5% versus 12%) with a significant
difference. Urinary tract infection was higher in other studies con-
ducted in Egypt (1985, 1992 and 1987) which revealed that UTI
ranged between (22–28.8%).13–15 UTI was also higher in the Al
Haddad study (30%) conducted in Yemen in 2005,16 as well as in
the Sheikh study (28.5%) conducted in Pakistan in 2000.17 These
high numbers magnify the size of the problem which necessitates
a rapid solution, particularly because UTI is related to different
adverse outcomes of pregnancy.
The results of this study are similar to those of a study done in
2009 by Abo El Maatty18 who compared maternal mortality and
morbidity between ElShatby University Hospital and Gamal Abd
El Nasser Hospital, a health insurance hospital. That comparison
showed that antepartum hemorrhage (APH) in ElShatby women
was 7.6% compared to 6.2% in the present study. On the other hand,
the rate of APH in Gamal Abd El Nasser Insurance Hospital18 was
more than what was found in this study in Dar Ismail Public Hospi-
tal (5.1% versus 2%).
The present study found that gestational diabetes was present
in 5.4% of ElShatby women and in 2% of Dar Ismail Hospital, which
was lower than what was reported in the Abo El Maatty study
where in ElShatby and Gamal Abd El Nasser hospitals the rate of
gestational diabetes was 14.2% and 10.1% respectively.18
The present study showed that cardiovascular diseases were
present in 3.1% of ElShatby women, with no cases among the
women who delivered in Dar Ismail hospital. This 3/1% figure
was lower than in the Abo El Maatty study which reported a rate
of CVD 8.2% and 5.7% in ElShatby and Gamal Abd El Nasser Insur-
ance hospitals respectively.18
The present study showed that delivery in about half of all
women was by caesarean section, with significantly different rates
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three-fifths of the women delivered by caesarian section (61.5%)
compared to slightly over two-fifths of the females delivered in
Dar Ismail Public Hospital (41.3%). The study’s overall rate of CS
was higher than both the national average of hospital-based cae-
sarean CS rates of 6.3% (range 0.3–37%)19 and theWHO recommen-
dation of 15%. There is no consensus worldwide as to what is an
appropriate rate of caesarean section, but a rate below 5% may
indicate poor coverage and inadequate access to the procedure,
while a rate higher than 25% may reflect excessive use.20 There
are several possible reasons for the high rate of CS in this study.
First, ElShatby University Hospital, as a university hospital,
receives high risk pregnancy women in need for delivery by CS.
Additionally, the high rate of primary CS increases the rate of
repeated CS.
In this study, the most common cause of postnatal morbidity
was hypertension (9.5% of all women), with a higher rate of
14.7% among ElShatby women compared to a rate of 4.7% among
Dar Ismail women, with a significant difference between the two
hospitals. Postpartum hemorrhage occurred in 6.9% of all the study
women, with no significant difference between the two hospitals
in this study. This figure is much less than the rate of 24.1% found
in the Abo El Maatty study at ElShatby hospital in 2009.18 It may be
reasonably assumed that, over time, improvement of postnatal
care has taken place at ElShatby University Hospital.
This study revealed that two women (0.8%) suffered from puer-
peral sepsis. They gave birth at ElShatby Hospital. This percentage
is less than the 1.5% reported by the WHO systemic review.11
In a study done by Roushdy in Egypt in 2006,7 the direct causes
of maternal death accounted for 69.5%, while indirect causes
accounted for 30.5%. In the present study, all maternal deaths were
at El Shatby Hospital, as a result of direct causes. Eclampsia
accounted for 75% of cases. One case was due to postpartum hem-
orrhage (12.5%), and another case was due to ectopic pregnancy
(12.5%).
One limitation to this study is that the population of Alexan-
drian mothers may not represent mothers of other governorates
in Egypt. Moreover, the classification of hospitals into university
and ministry of health would vary between frontier governorate
and the lowest levels in metropolitan Egypt.
6. Conclusion
Future studies are needed to identify and understand better the
avoidable factors contributing to the relatively high rates of mater-
nal morbidity and mortality in public hospitals. Such information
will be of significant use in the processes related to providing
quality services, ensuring accessibility of those services, andallocating corresponding resources aimed at reducing maternal
morbidity and mortality.
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